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Hexakis(diethylacetamide)iron(II) hexahalorhenate(IV) ionic salts:
X-ray structures and magnetic properties X6] where DEA = diethylacetamide and X = Cl (1) and Br (2) have been prepared and magnetostructurally characterised.
Complexes 1 and 2 are isomorphic ionic salts that crystallise in the trigonal crystal system with space group R(- have been thoroughly investigated for decades in the field of molecule-based magnetism, the different magnetic properties they exhibit being at the origin of this interest [1] [2] [3] [4] [5] [6] [7] [8] . In addition to their intrinsic value, they have been used as starting materials to prepare stable Re IV -based metalloligands containing potential bridging ligands such as oxalate or malonate which in turn have been employed to construct a wide family of tailor-made herometallic complexes [6] . Re IV is a 5d 3 ion with a ground electronic state 4 A2g, with three unpaired electrons (t2g 3   configuration), and its high value of the spin−orbit coupling constant (λ ~ 1000 cm −1 for the free ion) accounts for the high magnetic anisotropy that Re IV compounds exhibit [9] .
Polarized neutron diffraction studies and density functional theory calculations performed on Re IV systems have revealed a strong spin delocalization from the Re IV centre onto the peripheral atoms of the ligands of its complexes [10] [11] [12] [13] . This fact accounts for the significant intermolecular magnetic interactions existing between spin densities on neighbouring molecules, which are generally mediated through Re-X···X-Re contacts (X = halogen atom) in the crystal lattice of these systems [6] . Hexahalorhenate(IV) salts of diamagnetic univalent cations, such as Ag I and alkaline metal ions, show significant antiferromagnetic interactions, which are transmitted through these intermolecular Re-X···X-Re pathways [14, 15] . Remarkably, magnetic ordering due to spin canting was observed below 24 K in the case of the compound K2[ReI6] [15] , demonstrating the efficiency and strength of these through-space exchange interactions.
These intermolecular contacts can be minimized or even avoided by using bulky organic cations such as tetraphenylarsonium (AsPh4 + ) and tetra-n-butylammonium (NBu4 + ), the magnetic behaviour observed in these circumstances being due to the local anisotropy of the magnetically isolated Re IV compounds [6] . In contrast, the use of paramagnetic centres as countercations has provided new insights into the magnetic properties of this family of 
Experimental
Materials
All manipulations were performed under aerobic conditions, using chemicals as 
Synthesis
[Fe(DEA)6][ReCl6] (1)
Compound 1 was prepared by means of slow diffusion in an H-shaped tube. 
[Fe(DEA)6][ReBr6] (2)
Compound 2 was prepared as for 1 but using (NBu4 
Physical measurements
Elemental analyses (C, H, N) were carried out on a CE Instruments EA 1110 CHNS analyzer, and a 1:1 Fe/Re molar ratio was determined for both compounds (1 and 2) through a Philips XL-30 scanning electron microscope equipped with an X-ray microanalysis system from the Central Service for the Support to Experimental Research of the University of Valencia. Infrared spectra of 1 and 2 were recorded on a PerkinElmer Spectrum 65 FT-IR spectrometer in the 4000-450 cm -1 region. Variable-temperature, solid state direct current (dc) magnetic susceptibility data down to 1.9 K were collected on a Quantum Design MPMS-XL SQUID magnetometer equipped with 7 T dc magnet. Diamagnetic corrections were applied to the observed paramagnetic susceptibilities by using Pascal's constants [20, 21] . 
Crystallographic data collection and structure determination
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DEA molecule are present in the asymmetric unit of 1 and 2, the rhenium(IV) and iron(II) cations being located on special positions (Figures 1 and S1 ).
Each Re
IV ion is six-coordinate and bonded to six chloro (1)/bromo (2) Table 2 ) [26] . 
Magnetic properties
Dc magnetic susceptibility measurements were carried out on microcrystalline 
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and Re IV (5d 3 , S = 3/2 with g = 1.8) ions [14] [15] [16] [17] [18] . Upon cooling, the values of MT decrease very slowly until ca. 100 K, and then more abruptly to reach values of 3.14 (1) and 3.06 cm 3 mol -1 K (2) at 1.9 K (Figs. 5 and 6 ). No maximum of the susceptibility is observed in either case.
Given the isolation of the paramagnetic centres in 1 and 2 (see above), the decrease of MT can likely be attributed to the local anisotropy (zero-field splitting effects) of the Fe II and Re IV metal ions [27] . Consequently, the analysis of the magnetic susceptibility data of 1 and 2, has been performed through the spin Hamiltonian of eq(1) X6] 2-anions [6] , and for mononuclear Fe II complexes exhibiting a similar distorted {FeO6} octahedral geometry [27] . This distorted geometry is mainly due to the small value Thermal ellipsoids are depicted at the 50% probability level. 
